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"Timetable of Mk 54 Events

FALCON and DAVY CROCKE.T‘]? Warhead Appl‘l.ca.tion

1958 :

- ,]’/15/59 }

10/21/59.

'-12/59:_
~ 4/15/60

- 11/60

- /edf6r.

: Interest d.evelops in lightweight, low-yield. warhea.ds for a.ppllca-

tion to FALCON gir-to-air missile and DAVY CROCKETT &round-to- -
ground recoilless rifle.

(6)(1). (b))

Division of Military Application transferf nuclear part of the
project to Los Alanos. XW-Sl Warhead renamed the Xw-5h. -

Proposed ord.nance chara.cter:.stics of the xw-su Warhead presented._
to Specia.l Weapons Developnent Board a.nd. accepted. :

Mk 54 Mod o Warhea.o. (FALCON Appllca.tlon) design released.

Mk Sk Mod 1 Warhead design released.- This warhead contained no
environmental sensing device -and was canceled before prcduct:.on. .

. Mk 54 Mod 2 (DAVY CROCKETT Application) design released.

Early production of Mk Sly Mod O and Mod 2 Warheads. -

Special Atomic Demol:.tion Mmution (sADM)

4' 2/20/58

| 11/10/59
&/7/60°

1/26/60

9/5/61

Assista.nt Secreta.ry of - Defense notifies Um.ted Sta.tes Atomic

. Energy cOmmission tha.t Army has requested fea.sib:.lity stud.y of an'

b)), B)3)

Sandia. Pronoses SADM d.esign to Dlvision of Mil:.tary Applica.tion. '

'Ass:.stant Secreta.ry of Defense requests Atom:.c Energy Conunlsuon
_to develop an, SADM. . . _ .

Military cha.ra.cter:.st:.cs for SADM a.pproved. by Military' Llaison

- Committee.

‘M:Llita.ry chara.cteristics amend.ed. to requ:.re underwa.ter pressu.re

| ?CLAWIFT’-"D,_




Mid-1962"

4/63.

8/64

6/€5 .

3h3h/35

Timer development _p:roble'nis“ cause schedule delays.

(b)(1), (bX(3)

Mk 5k Mod 1 SADM design released. S

Mk 5k Mod 1 SADM enters stockplle.

Mk 51&4Mod 2 SADM enters s__tock'p_ile.

.
" e .
. L
Y

J.izjfx

. .




UNCJ LASSIF IED
- RS 3u3u/35
}Iistcsry ‘of the Mk 54 Weapon
FALCON and DAVY CROCKETT Warhead Application
(b1, (b)(3)
The

_ FALCON or GAR-11 was an air-to-air missile being engineered by the Hughes
- Adreraft Company for the Air Force..
- ground system designed to fire 8 projectile from a recoilless rifle and was

'The DAVY CROCKETT was & ground-to- -

being developed by the Army

(b)(1), 0)3)

It was felt that the warhead would be compa.tible m.th the .

- ‘DAVY CROCKETT system end be able to withstand ‘the a.ccelera.t:.on nrod.uced by

the recoilless rifle

(0)(1), (b)(3)
; It was:

fel‘l: tha.t prod.uct:l.on FALCON waz-heads, might be,,_a.,‘{a}lable by Februa-ry 1961- L
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.'Instrunenta.tlon errors were discovered on t'wo fl:.ghts , -and aircrai‘t troubles o
' developed on two others, but the rest of the tests were. completely successful

Report SC‘-&632(WD) , Final Devvelopnent Report for the Mk 5’+ Warhead Systems,
was accepted by the Design Review and Acceptance Group December 1k, 1961 ancl
forwarded to the Division of Military Application February 19, 1962. The

. report note&tha.t the warhead was 10.862 inches in diameter, 15.716- inches

long, and. weighed sbout 50.9 pounds. The design included a motor-driven
chopper converter system and contalned no. power supply

(&)(1), (0)(3)

The electric system consisted. of a f:erg set and detonator assemblies. _ Th:.s
system was a standard chopper-converter design largely using off-the-shelf .
components. It contained no power source, no one-shot devices, and no. compo- ..

. nents requiring f:.eld mon:.toring s although the enviromnental sens:.ng dences N

could be monitored.-

(b)(1), (bX3)

These components were interconnected by. printed. wiring, a.nd

‘“-the entire assembly was - enca.psxﬂ.a.ted in foamed. pla.stic in a fiberglass

hous:.ng

Since the vfiberglass_hbusingfwas electrically nonconductive, it was coated

" with a conductive lacquer %o orovide an: electrostatic shield from warhead

- connector to rear ca.p. This coa.ting-was reQuested by the Department of De-.

' _fense due to the susceptlbility of the: i‘uze to ra.d.ia;ted electr:.cal noise gen-
o erated by the firing _set. A connector cover and seal vere :Lnstalled on. the

‘?‘"ﬁﬁﬁ‘? A C’”TFIFL
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warhea.d. connector. after the flring set vas a.ssembled to the rear cap °f the
warhea.d case.

)3

E:nviromental sensing devices

~were ‘placed in the input lines to the converter transformer, and these d.e-
_vices remalned ‘open du.rlng wa.rhea.d. storage and handllng a.nd closed dur:.ng a
launch env:Lronment. e

~In the Mk 5’4 Mod O Warhead for the FALCON applica.tlon, the warhead was in-

stalled in the m.ss:Lle section with its longitudinal axis offset about 1/8

y inch to a.llaw room for missile ca.bling. The FALCON was an air-to-air, setrd.- :
: actlve radar homing missile, designed to ‘be lannched from F--lOZA alrcraft.
© - The missile diameter was 1l. N inches, length 85 inches, wingspen 24.5 inches,
" and weight 260 pounds at la.unch and 200 pounds after motor burnout. The roc-

ket motor- produced a total mpu.lse of about 12,900 pound-seconds, which a.p- '
plied an ‘acceleration of 20 to- ’+O g s to the m.'Lss:Lle, d.ependa.ng on launch
conditions. - After rocket-motor burnout the missxle tracked the target on e

collision .course. The gu.lda.nce system homed the m:.ssile on a ta:cget ‘that was .

JASQIW D




| either radar J.Jluminated by the launch a.:.rcrai‘t or by electron:.c cou.nter-

. The warhead ‘power source in the fuze consisted of two. 28-volt thermal: _
batteries. The batteries were initiated about 0.5 second prior to-launch and
came up to. voltage sbout 1 second after mtla.tion. Battery output wa.s ap-

LASSIFIED

‘ns.3u3u/35';

RPN

measures emtted. by the ta.rget.

The missile had a pro:cunity fuze with an- operat:.ng radius -of about 100 feet -

- for- a 4O-square-foot target. The antenna. pattern was in a plane perpend:.cular
_~to the longitudinal exis of the mss:.le. The output of the proximity fuze
wes connected to the fuze relay through a safing and arming device.

)3

plied to the warhead through the- -safing and arming device at arm time. This .

: .d.e\rlce was a swltchmg mechani sm that provided warhead arming by con.necting
-the power supply to the warhead connector end preparmg the warhead for fir-

ing by. connecting the: proximity fuze to the fuze relay This la.tter device
provided. sw:l.tch closure between firmg ce.pa.cn.tors and pulse transformers of
the firing set.. ' '

.The sa.i‘ing and arming d.ence 'Wa.s latched in'the SAFE. posit:.on until about l 5
' second.s prior to launch. ' The mecham.sm had two sets of cam-opera.ted contacts.

One set, which ‘Was. normally open, armed the warhead, . and. the other set, which .
WGSI_!O_I'mally closed, disabled the warhead after gu.:.ded i‘light in the event of

. amiss. Both sets were comnitted- during la:unch acceleration a.fter an emri- ‘
- romment of -about 1k g-seconds ' '

Dur:.ng the drag pha.se of d.ecelera.t:.on, a spr:.ng force df.eveloped dur:.ng a.ccel-
eration drove the sntches to the ARM a.nd DISABLE pos:.t:.ons through escape-

.ment t:.mers. The esca.pement time depended. on the- sprmg force .developed. dur-

- ing acceleration and on the deceleration experienced by the missile after
" .. motor_burnout,.

""" UNCLASSIFIE]
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(®)(1), (b)(3)
The arm contacts were spaced to provide warhead power 0.3 to 0.5
second prior to connecting the fuze relay to the proximity fuze.

(®)(1), (0)(3)
The Mk 54 Mod 2 Warhead was designed for the DAVY CROCKETT,; the Army's Battle .

Group Atomic Delivery System. “There  were two DAVY CROCKETT systems, the
X428, a llghtweight three-man portable system using & 120mm recoilless r:Lfle'

. with a range of 350 to 2000 meters; and the XM29, ‘a vehicle-transported sys-

tem using a. 155mm recoilless rifle: with ‘a° range i’rom 350 to 4000 meters.,

"Each system fired an XM388 pro,)ectile. .

.The XM388 projectile included. the wa:head, .resr body and fin assembly, and
' fiberglass windshield. The projectile had a diameter of 11 inches, length of

30 inches, and weight of 76 pounds v

(©)3)

A manually operated -armysafe~ '
switch interrupted the power supply to the wa.rhea.d when in the SAFE POSltiOn-' N
The fuze incarporsted a mechanical.timer to set the time of flight and to
prov:.de sa.fe-separa.t:l.on distance. The fuze conta.:.ned. thermal ba.tter:Les act:L-_ :

: vated at m:.ss:.le launch to.supply power to the warhea.d and squ.ib SWJ-tCheS t° :
close warhea.d f:.ring circuits. '

(B)(1), (b)(3)

At laxmch, the fuze timer mechanism. and the inertial switches
in the warhead were a.ctuated.. Concurrently, the 28-volt thermal batteries in
‘the- fuze were activated,. and tl'u.s actim started chonper motors in the fir:Lng
set. When the. preset time was reached four sets of sw.w.tches in the t:uner
mecha.nism closed.. Closure of two sets of these switches armed the wa.rhead

" and initia.ted. the X-u.nit therma.l batter:.es. Closu.re of the orther two sets of
switches ccmnected the‘ -unit the"ma.l batteries 0~ the i‘uze Upon sensing

Ji.ﬁ@“wrr
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'.the selected burst height a. set of squib sm.tches closed. and triggered the
' i‘iring set.23 '

Spec1a.1 Atom:Lc Demol:.tlon Munition

The Assistant Secretary of Defense notified. the United States Atomic Energy
Commssion, February 20, 1958 that the Army had recently eva.lua.ted. atomic
demolit:.ou devices. There was a requirement for a small and light munition |
that could be carrn.ed-by one man. This project, which had been initia.'l.ly
called the Tactical Atamic Demolition Munition, would be known as the. Special

Atomic Demolition Munition (SADM), and a feasibility study was euthoriied.?{

(b)(1), (b)(3)

| The. project was delayed while ettention wes being given to. the design of the
XW-5h Warhead for FALCON and DAVY CROCKETT applications, although Seridfa in-
formed Albuquerque Operations Office, April 23 s 1959, that the XW—S’-& could be-
considered for SADM applica.t:.on.é--

Sandia forwarded a prOposa.'L for a nuc'lear demolition nmnition to the Division.
. of Military Appl:.cat:.on November 10, 1959. A modif:.ed ¥W-54 Warhead was “pro-..
' posed, conte.:.ning an integral fu.ze compa.ctly packaged in a. lightwez.ght sealed -
- ~waterproof housing, and it was suggested. that the entire mum.tion be: procured
and fe‘bricated. by ‘the Atomic Energy Commission. The design would provide a
rugged munit:.on small enough for covert missions and capa.ble of being: ra.pidly
Prepared for firmg under cond.;\.tions of hlgh operational stress vhere time -
was cr1t1cal.30 It was noted that the only existing nmn.ition that approa.chee
these requirements was tl'ie"r-h an edaptation of the Mk 9 gun-type weapon.
However, the T-h was packaged in four: 4O-pound sections’ and. required four men. -

. for. delivery. ‘It was felt that an XW-54 SADM would have a diameter of 11- 7/8f

inches, leng;th of 17-1/2 inches, end. weight o:f 56 pou.nds mclud.ing carry:x.ng

, Tm‘ LA Q“"“*'ED
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* the. dial was v-protected by a cover sealed with an O-ring. The safed or armed : '

condition of the f:.r:.ng set could be observed througn & window in the lock-

- secured cover.

(b)(1). (0)(3)

LASSIFT)

Ine container had a negative buoyancy of sbout 5 pounds in water! .

"8Ad was provided with an external arming device that permitted underwater .

B)(1). (b)3)

LASQIFIED
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(b)), ()3)
'With the control in the
AM position, the time-delay setting could not be changed. Vhen the arm/safe
control vas returned to the SAFE position, all safety fea.tu::es a.nd. mterlocks o
 were reenga,ged. . S , . ) . _ . R
b
i ®)1). ©)3)
:;
: .
|
1
b ;. Upon completion of marmal arming and after the preset 1:.:i.me--d.e:ll.a\x,r interval, . -
- . the timer Prov:.d.ed. Tiring signa.ls vhich act 1va.ted the electric detona.tor. _ .
. } . .
. I . This. dEtona.tor crea.ted a shock. wav:e that actu.a:bed ‘the explosiv'e plane-wa.ve-—-
L) Sh o T . . A - . . ) .
!
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'gerie:ator and created a higthnergy Planar shock iave that impinged on the

transducer. Thls regtﬂ.ted in a rap:.d. stressing of the ceramic transducer and X

produced a hlgh-neak—energy pulse tha.t initlated the h:.gh-explosive/nuclear

system detonators. - The re-'ulta.nt mplosion of the high explos:.ve J.nltlated
the nuclear rea.ction.5 l"'

A Mx 54 Mod 2 SAJ)M, wj.th the same diameter and length attained early produc-
tion in June’ 1%5

(b)(1), (bX3)
The weight was"increa.sed. to 7O,pounds.55'

[INCJ JASbl.F . ; )
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“ Hardtack -- A nuclear serigs o 2 tests’.

'UNCLASSIFIED
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Hardtack T was held at the Pacific ..
Proving Grounds from April 28 to August 18, 1958. The decision to declare a

 moratorium on testing resulted in Hardtack II, held at the Neva.da. Test Site
_between Septenber 12 and October 30, 1958.

High-Exnlos:.ve Sphere -- The ball of hlgh explosive that surrounds the nucle-

~ar primary and is designed to produce the implosion effect when detonated.

(), @O)

" Kiloton -- A means of measuring the yield of an atomic device by compa.ring.

its. output with the effect of an explosion of TNT. A 1-kiloton yield is

. equn.va.lent to the d.etona.t:.on effect ‘of 1000 tons of high explosive.

: La.wrence Radiation Labora.tory- ---A cha.nge of name for the Um.versity of
_ Ca.lifornia. ‘Radiation Labora.tory (which see);. effective October 1958. | '.

_ Los Alamos Scientific Laboratory -- A nuclear desn.gn organiza.t:.on located a.t

Los Alamos, New Mexn.co

. Mach -- A measure of speed, mh 1.0 i_s _'the -'speed'bi"soxmd, or 73’8 miles ;ber_
"houratsea.level : : o :

Military Characterlstic.s ~= The attrz.butes of & weapan that are desired by

"~ the Millt ary.

Mllita.ry LJ.aison Committee -- A Department of Defense cammittee established
by the Atomic Energy Act to advise and consult with the AEC on all ‘matters

,rela.t:.ng to nu.la.tary a.ppl:.ca.t:.ons of atamic energy.

-Millisecond -- On_e thou.sa.ndth of a second.

Missile Warhead -- The explosive or nuclear device carried by a missile.

{b)(1), (b)(3)

" One-Point-Safe Weapon -- A weapon that will not produce a nuclear yield when
d.etona.ted a.t _one. point on -the surfa.ce of the hlsh explosive. _
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Operation Hardtack -- See H}'airdteck.:_

(b)3)

'Radar -- Named for Radio Detecting and Rangmg. Radars emit & pulse of. high- '
frequency energy and 1 measure the time lapse from that transmission to receipt
of a reflected electrical "echo” from an object. . This time measurement deter-

* mines the distance of the obaect ﬁ'om the transmitting antenna. of the radar.

ma.terial .

Retrofit -- To modify a wea.pon, i. e., retroa.ctively outfit“ it with chang,ecl_- ‘

1_3_15. -~ Putting a weapon :Ln cond.ition such that it ca.nnot fire.

Spark Ge.g -- An air gap tha.t prevents passage of electrica.l current Hheh - S
the gap is ionized current is conducted : . ) L .

¢ 7 special Wea.pons Develonment Board -- A joint Sandia.-l&ilitary board at Sandla © .
- Ba.se to provide local guidance on weapons des:Lgn B ’

59u1 -- A device ‘containing a. smell Dowder charge When detonated the re-
sulting gas pressure closes a switch or performs a similar a.ction A ;I.ight :
.'quick-a,cting ; one-shot device. . - : :

-~ . Thermal Battery -- A ba.ttery whose electrolyte is in a sol:l.d state while :
o ~inactive. To activate, heat is applied to the electrolyte ’ melting it and '
'putting the ba.ttery into a.ctive output conda.tion S

: 'l‘l_l_ﬂatron - A grid-controlled. electron tube _ _
Ton (Yield ) -~ A means of measuring the yield of a.n a.tcmic d.ev1ce by' cornpar-

ing its output with the effect of an explosion of TNT. - A l-ton yield. 1.5
equivalent to the ‘detonation effect of 2000 pounds of high eXP1°Sl"e '

) o "Univers:\.tx of California Ra.d:.ation Lebora:tory -= A la.bora.tory located a.t o .

, Livemore California. Initially founded for work on themonuclear designs. -

> 2 w@ms:ff‘:“
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“SRD Ltr, RS 3466/74078, Division of Military Application to Military

 FALCON. SC Central Technica.l Files, Sll Program, DAVY CROCKI.‘I‘T 1958—9. K
- XW-54. SC Central Technical Files, xw-su, 1-.

Central Technical Files, Mk 5‘4 2-, 1959 -60.

‘CRD Ltr, RS 126l/366, Section 1264-2 to Division 126h Sandia Corporar
tion, dtd 3/17/59, subject, Handling Safety Feature for the XW-51|»

_tion, dtd 3/26/59, subject, Request for Deveélopment of the Handling:
,1959-60.

Central Technical Files, 54/DAVY CROCKETT, 1958-9. e
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